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1. Introduction

Haley & Aldrich, Inc. (Haley & Aldrich), on behalf of ArcelorMittal USA LLC (ArcelorMittal), has prepared
this Risk Assessment in support of the Resource Conservation and Recovery Act (RCRA) Facility
Investigation Remedy Selection Track (FIRST) process for the Indiana Harbor Long Carbon (IHLC)
property (herein referred to as the “IHLC property”), a sub-parcel of the larger ArcelorMittal Indiana
Harbor East (IHE) facility, located in East Chicago, Indiana (Figure 1, Project Locus).

1.1 SITE DESCRIPTION

The IHLC property includes former IHE Plant 4 (Solid Waste Management Unit [SWMA] 2) and is located
at 3300 Dickey Road, Lake County, East Chicago, Indiana. The IHLC property is located in the southern
“on-shore” portion of the IHE property, approximately 4,000 feet south of the original Lake Michigan
shoreline (Figure 1). The IHLC property includes approximately 92 acres of the approximately 2,400-acre
IHE property and comprises Lake County Parcel Nos. 45-03-21-201-001.000-024 (88.26 acres) and 45-03-
16-451-001.000-024 (4.056 acres). A Site Plan showing general historical operations layout and features
is included as Figure 2.

1.2 PROJECT OBJECTIVE

On 8 March 1993, ArcelorMittal (formerly Mittal Steel USA Inc., ISPAT Inland Inc. [ISPAT], and Inland
Steel Company [Inland]) entered into a Multimedia Consent Decree (Civil Action H90-0328) with the
United States Environmental Protection Agency (U.S. EPA) to address in part, RCRA Corrective Action
(CA) requirements at ArcelorMittal’s IHE facility (EPA ID. No. IND 005 159 199). Per the Consent Decree,
ArcelorMittal is responsible for performing the RCRA CA Program as set forth in Section VIl of the
Consent Decree and associated Appendices (I through V).

The IHLC facility shut-down operations in 2015 and the IHLC property was transferred to ArcelorMittal’s
corporate Real Estate and Environmental Group and is being marketed for sale/redevelopment. To
assist in and to expedite the marketability and sale of the IHLC property, ArcelorMittal is separating the
on-Site RCRA CA obligations from those of the ongoing IHE facility-wide RCRA CA mentioned above.
ArcelorMittal is performing an accelerated RCRA CA on the IHLC property utilizing the U.S. EPA’s recently
published RCRA FIRST — A Toolbox for Corrective Action (U.S. EPA, 2016a). The RCRA FIRST toolbox was
developed using Lean techniques to improve the efficiency of the RCRA CA process.

On 30 May 2018, ArcelorMittal submitted a RCRA Facility Investigation (RFI) Data Sufficiency Evaluation
(DSE), outlined in RCRA FIRST Tool 4, to the U.S. EPA to demonstrate project Data Quality

Objectives (DQOs) have been satisfied for the IHLC property, and that the data are sufficient to proceed
to the next step in the RCRA FIRST process (Haley & Aldrich, 2018). The U.S. EPA responded with
comments to the Evaluation on 19 July 2018 (July 2018 Comment Letter). ArcelorMittal responded to
the U.S. EPA’s comments on 11 January 2019 and agreed to complete verification sampling as next step
efforts to complete Corrective Action (ArcelorMittal, 2019).
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The goals of the verification sampling activities were to:

* Collect groundwater samples to determine if constituents of concern (COCs) in groundwater are
stable or decreasing; and

* Collect surface and subsurface soil samples to facilitate the completion of the property-specific
Conceptual Site Model (CSM) and Human Health Risk Assessment (HHRA) for the IHLC property.

ArcelorMittal submitted a Data Summary Report (DSR) to U.S. EPA on 17 May 2019; the DSR detailed the
findings of verification sampling activities (Haley & Aldrich, 2019). On 29 May 2019, U.S. EPA provided
concurrence with the recommendations of the DSR, indicating that ArcelorMittal should proceed with
the next steps of the RCRA FIRST process, which are to update the CSM and develop the HHRA (U.S. EPA,
2019a).

1.3 REPORT ORGANIZATION

Section 2 of this report provides a CSM; the CSM is an update of the CSM that was provided in the DSE.
As documented in the CSM, there is limited to no quality habitat for environmental receptors at the Site,
and the foreseeable use of the Site will continue to offer limited to no quality habitat for environmental
receptors. Furthermore, as documented in Section 2, groundwater verification sampling performed in
2019 has supported the conclusions of previous risk assessments for the Site, which demonstrated that
Site groundwater did not pose unacceptable risks to aquatic receptors in adjacent surface waters.
Therefore, the remainder of the risk assessment focusses on potential risk to human health.

Sections 3 through 6 of this report present the four steps of the HHRA process:

e Data Evaluation (Section 3)

® Exposure Assessment (Section 4)
* Toxicity Assessment (Section 5)
® Risk Characterization (Section 6)

These components of the risk assessment are presented for exposure pathways that are determined to
be potentially complete in the CSM (Section 2). Section 7 provides a summary and conclusions of the
HHRA. Supporting documentation of the risk assessment methods, inputs, and results are provided in
tables, figures, and appendices to this document. References are provided at the end of the document.
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2. Conceptual Site Model

The CSM describes the sources and potential migration pathways through which Site-related
constituents may have been transported to other environmental media, and the human and
environmental receptors that may in turn contact the environmental medium. The linkage between an
environmental medium and potential exposure is called an exposure pathway. The CSM is used to guide
the identification of appropriate exposure pathways and receptors for evaluation in the risk assessment.

The DSE provided a CSM for the Site; the CSM included a presentation and summary discussion of:

e Physical features and physiography, geology, and hydrogeology;

® Corrective Action program status;

e Phase | and Il RFl status and results; and

e Land uses, receptor populations, and potential exposure pathways.

Based on the CSM provided in the DSE, U.S. EPA identified three data gaps:

1. Current groundwater conditions near historical source areas;
2. Soil quality as related to potential direct contact exposures; and
3. Indoor air quality as related to potential vapor intrusion into facility buildings.

These data gaps were addressed through responses to EPA’s comments on the DSE and verification
sampling that was performed in 2019 and summarized in the DSR.

The CSM presented in this report incorporates the results of the verification sampling to identify
potential exposure pathways to residual Site-related constituents present in soil and groundwater at the
Site. The following sections identify current and future land use, potentially exposed populations, and
potential exposure pathways.

2.1 LAND USE

The IHLC property is located in a heavy industrial area of East Chicago, Indiana, approximately 4,000 feet
south of the Lake Michigan shoreline. The IHLC property includes former IHE Plant 4, which was
constructed in the early 1940s, during World War Il, to produce cast armor for use in military battle
tanks. Because the plant was initially constructed as a cast armor plant, there are few sub-grade
structures (e.g., pits, trenches, sumps) present that are typical of steel mills. Further, much of the now
vacant property is covered by asphalt/concrete pavement, rail spurs, access roads, and structures. In
addition, Plant 4 was constructed predominantly on the original Lake Michigan shoreline and in general
only two to five feet of fill material underlies the IHLC property. Access to the IHLC property is highly
controlled through security fencing and 24-hour guarded checkpoint entry; and therefore, the
occurrence of trespassers on the IHLC property is highly unlikely.

IHLC is bound on the west by the Indiana Harbor Ship Canal (IHSC), to the east by Dock Street and rail
lines followed by Chrome LLC, to the north by Dickey Road and former Plant 3, and to the south by
American Terminals and Kemira. According to the most recently available zoning classifications for the
City of East Chicago, Indiana (2003), adjacent properties to the IHLC property are zoned heavy industrial.
There are no residential land uses associated with properties adjacent to the Site. The IHSC is located
adjacent west of the Site, which although unlikely, may be used for recreational purposes. Further, the
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following are neither located on the IHLC property nor located within the immediate vicinity of the IHLC
property:

e Day-care facilities;

e Residences;

* Ecological receptors (excluding the ISHC); and
* Food sources.

Given that the facility and surrounding properties are heavily industrialized, with much of the land
covered by structures and pavement, there is no terrestrial habitat.

Groundwater under the IHLC property and in the adjacent areas is not currently used for potable
purposes, and there are no known plans to use groundwater for such purposes in the future. Further,
there are no known or expected incidental uses of groundwater in adjacent areas for uses such as
irrigation or industry. Drinking water in the area is provided by the city of East Chicago whose public
water supply intake structure is located in Lake Michigan approximately one-half mile north of the
original shoreline and one-half mile from the eastern boundary of the IHE facility.

ArcelorMittal plans to sell the property for industrial re-use, which will propitiously create jobs to
support the local economy. Further, redevelopment of the now vacant property will be aesthetically
positive for the surrounding community. ArcelorMittal has begun marketing the IHLC property and has
had positive discussions with potential buyers looking to redevelop the property and facility.
Institutional controls will be used to ensure that the land remains industrial use.

2.2 POTENTIAL RECEPTORS

Based on the information presented herein, and the results of the evaluation presented in the E/
Determination (Earthtech, 2005) and Phase | and Il RFls (AECOM, 2009; 2012) as they pertain to the IHLC
property, the potential receptors under current and future industrial property use conditions are as
follows:

* Re-development construction workers at the IHLC property;

e  Construction/utility workers at adjacent industrial properties;

® Industrial workers at the IHLC property;

* Industrial workers at adjacent industrial properties;

* Recreational users of surface water bodies situated adjacent to the IHLC property; and
e Aguatic life in surface water bodies situated adjacent to the IHLC property.

Due to institutional controls that will be placed on the property, human populations other than
industrial workers and construction/utility workers will not be present at the IHLC property. In addition,
because there is no terrestrial habitat at the IHLC, terrestrial mammals and birds are not identified as
potential receptors at the Site.
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2.3 EXPOSURE PATHWAY EVALUATION

Exposure pathways describe the course chemicals may take from the source to the exposed individual.
For an exposure pathway to be complete, the following conditions must exist (as defined by U.S. EPA
[1989]):

A source and mechanism of chemical release to the environment;

An environmental transport medium;

A point of potential contact with the receiving medium by a receptor; and
A receptor exposure route at the contact point.

PwnNPE

Exposure routes include:

* Incidental ingestion;
e Dermal contact; and
® Inhalation of dust and vapor.

If any of these conditions are not present, the exposure pathway is not complete, and exposure to
constituents in the exposure medium cannot occur. Potential exposure pathways for the receptors
identified in section 2.2 are evaluated below. A summary of exposure pathways and rationale for why
pathways are potentially complete, or incomplete is provided in Table 1, and a graphical depiction of
exposure pathways is provided in Figure 3.

2.3.1 On-Site Groundwater

Presently, there are no exposures to on-Site groundwater because the facility is not actively being used
and no construction activities are occurring. Any utility or construction activities that may be required
under current conditions are controlled by way of institutional controls on workers involved in
excavations and related dewatering activities. Ispat Inland Policy No. 261, Procedure ENV-P-021, and
Ispat Inland Compliance Program for 29 CFR 1910.120, Hazardous Waste Operations and Emergency
Response, formalize IHLC’s (formerly Inland’s) excavation permitting and worker protection program.
The program establishes a permitting framework and general requirements and responsibilities to
ensure that excavation and de-watering activities at the IHW are handled in a manner that is consistent
with the hazardous waste regulations and minimizes the potential for worker exposure to potentially
hazardous environmental contaminants.

Under future conditions which assume that IHLC’s institutional controls are not in place, re-development
construction workers are assumed to potentially contact groundwater during excavation activities. The
Phase Il RFI evaluated potential exposures to groundwater by construction/utility workers using a tiered
risk-based screening process (AECOM, 2009). The process involved comparison of constituent
concentrations in groundwater directly to risk-based screening levels protective for direct contact with
groundwater (Tier 1A screening). The risk-based screening levels were based on a generic assumption
that an adult worker would drink one liter of groundwater per day and were derived for an excess
lifetime cancer risk (ELCR) of 1x10° and a target Hl of one (1). These values are conservative for
application to construction workers because construction workers would only be exposed dermally to
groundwater during intrusive excavation activities.

Groundwater verification sampling performed in 2019 demonstrated that constituent concentrations

had generally decreased and that only arsenic and benzene were detected in Site groundwater at
concentrations above the Tier 1A screening levels. Therefore, direct contact exposure pathways to
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groundwater for future on-Site construction workers were evaluated as potentially complete. Appendix
A provides a comparison of the groundwater sampling data to the Tier 1A criteria.

Future on-Site industrial workers would not be exposed to contaminated groundwater during the course
of their daily work activities. As stated previously, groundwater is not used at the IHLC property as a
potable or non-potable water supply. Therefore, this exposure pathway is incomplete.

2.3.2 Off-Site Groundwater

Groundwater at the IHLC property is the environmental medium that has the greatest potential for
causing contaminant migration to off-Site locations. Therefore, the medium is most likely to be
associated with potentially complete exposure pathways for off- Site receptors. Properties adjacent to
the IHLC property are industrial, and the adjacent water body (IHSC) could be used for recreational
purposes. Therefore, exposure pathways are potentially complete for the following receptor groups:

* Recreational users who may incidentally contact constituents in groundwater that migrate to
off-Site surface waters (IHSC), during recreational uses of the surface water.

e Aguatic life that may be exposed to constituents in groundwater that migrate to off-Site surface
waters (IHSC).

e Off-Site construction/utility workers exposed to groundwater and associated saturated
subsurface soils as a result of groundwater migrating from the IHLC property to adjacent off-Site
construction sites where excavations are involved.

The Phase Il RFI documented that the probability of recreational-based exposure to surface water
adjacent to the IHLC is low to non-existent because the IHSC is an industrial shipping channel with
confined physical space that is not amenable to nor aesthetically inviting for swimming or recreational
boating. Nevertheless, Tier 1A screening criteria used to evaluate perimeter groundwater data in the
Phase Il RFI were based on human health criteria applicable to surface water, including IDEM ambient
surface water quality criteria (ASWQC) and U.S. EPA National Recommended Water Quality Criteria
(NRWQC) (AECOM, 2009). Those criteria are protective for use of surface water for swimming and
fishing (i.e., consumption of fish that may bioaccumulate constituents from surface water bodies), as
well as protection of aquatic life.

The Phase Il RFl also developed Tier 1B screening criteria, which were based on application of a dilution
attenuation factor to the Tier 1A screening criteria. Use of a dilution attenuation factor is appropriate
for evaluation of potential exposures to Site-related constituents in groundwater that is migrating to
surface water or to off-Site locations because constituent concentrations measured in on-Site perimeter
groundwater would be diluted by the time the groundwater migrated to off-Site locations or to surface
water.

Groundwater verification sampling performed in 2019 demonstrated that, with the exception of
benzene at location IMW-03-00004, no constituents were detected in Site perimeter groundwater
monitoring locations at concentrations above the Tier 1B screening levels. With respect to location
IMW-03-00004, benzene detections were above the Tier 1B ecological screening values. However,
monitoring wells between IMW-03-00004 and the nearest surface water body did not exhibit benzene
concentrations above Tier 1B ecological screening values. Therefore, there are no significant exposure
pathways to groundwater for off-Site construction workers, or for recreational uses and aquatic life in
surface waters where Site groundwater may be migrating. Appendix A provides a comparison of the
verification groundwater sampling data to the Tier 1B criteria.
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2.3.3 On-Site Surface Soil

Surface soils are defined as soil from ground surface to a depth of two feet below ground surface.
Potential impacts associated with other former facility operations and with incidental spills may have
occurred on the IHLC property. However, much of the IHLC property is covered with concrete, asphalt,
or industrial structures, thereby minimizing the probability of direct contact with surface soils. Under
current condition, the facility is idle and secured, so any contact with unpaved surface soils (e.g., by a
trespasser) would be infrequent and incidental in nature. Under future industrial uses of the Site,
potential exposures to areas of soil that are not paved could hypothetically occur.

®  Future On-Site Industrial Workers: Future industrial workers at the IHLC property are expected
to have minimal exposure to surface soils during the course of their daily work activities.
However, work activities that are performed in unpaved areas could potentially result in
incidental ingestion and dermal contact with surface soil, as well as inhalation of dust and vapor
that may be released from surface soil.

® Construction Worker: Under future conditions which assume that IHLC’s institutional controls
are not in place, re-development construction workers are assumed to potentially contact
surface soil during construction activities. Exposure to surface soil could occur through
incidental ingestion and dermal contact, and inhalation of dust and vapor that may be released
from surface soil.

2.3.4 Off-Site Surface Soil

ArcelorMittal has significant programs which control storm water run-off and fugitive dust emissions
including a Storm Water Pollution Prevention Plan, which controls run-off to adjacent surface waters to
the extent possible and includes Quarterly Inspections of the perimeter, and a Dust Control Plan which
controls fugitive dust from roads, material storage piles, processing operations and material transfer
activities. Due to the current and on-going implementation of these policies and procedures, this
exposure pathway is incomplete.

However, under future use conditions that assume the controls that ArcelorMittal has put in place no
longer exist, constituents in unpaved surface soils on the ArcelorMittal property could hypothetically
migrate to adjacent properties via wind erosion and particulate transport. Given the relatively small
areas of unpaved soil at the IHLC, dust generation and off-Site transport of particulates is unlikely to be
significant. In addition, most of the ground in surrounding properties is covered with pavement and
structures, so even if particulate transport from the IHLC occurs, the probability of off-Site industrial
workers having direct contact with constituents originating from IHLC unpaved surface soils is very low.
Consequently, this exposure pathway is considered to be incomplete.
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2.3.5 On-Site Subsurface Soil

Subsurface soils are defined as those below a depth of 2 feet below ground surface. Any utility or
construction activities that may be required under current conditions are controlled by way of
institutional controls on workers involved in excavations, as described in subsection 2.3.1.

®  Future On-Site Industrial Workers: Future industrial workers at the IHLC property are not
expected to have exposure to subsurface soils, as they would not be involved in excavation
activities. Therefore, there are no complete exposure pathways to subsurface soil for future on-
Site industrial workers.

® Construction Worker: Under future conditions which assume that IHLC's institutional controls
are not in place, re-development construction workers are assumed to potentially contact
subsurface soil during construction activities. Exposure to subsurface soil could occur through
incidental ingestion and dermal contact, and inhalation of dust and vapor that may be released
from surface soil.

2.3.6 Off-Site Subsurface Soil

Based on the absence of historical operational practices at the IHLC property that would have directly
resulted in significant off-Site subsurface soil contamination, the only mechanism for such
contamination is through the migration of contaminated groundwater from the IHLC property to off-Site
locations. As discussed in section 2.3.2, exposure pathways related to migration of IHLC property
groundwater to off-site locations are insignificant. Therefore, the off-Site subsurface soil exposure
pathway is incomplete.

2.3.7 Sediment

There are no on-Site surface waters and thus, no associated on-Site sediments at the IHLC property. The
surface waters and sediments of the IHSC have been impacted by numerous industrial and municipal
discharge of contaminants. However, with regard to sediments, the U.S. EPA and ArcelorMittal have
agreed that relative to RCRA Corrective Action at the IHE facility, assessment of the IHSC and Indiana
Harbor sediments is not relevant because sheet pile revetments are in place and are maintained by
ArcelorMittal to prevent future impacts to the IHSC from the IHE facility. In addition, dredging work is to
be completed in the IHSC by the US. Army Corp of Engineers with funds supplied PRPs.

2.3.8 Indoor Air

The potential for impacts to indoor air quality at the IHLC property is primarily dependent upon two
factors: 1) the presence of significantly contaminated soil or groundwater in close proximity to
structures, and 2) the physical characteristics of the structures.

While no direct measurements of the potential presence of volatile contaminants in indoor air have
been conducted during RFl investigations, groundwater data that have been collected provide an
indirect measure of the location and magnitude of potential indoor air exposures. In those areas
outside of the former coking byproduct recovery and processing areas, including the IHLC property,
structures are typically very large in size with very high rates of air exchange, thus indicating that vapor
intrusion to indoor air (if VOCs were present at significant concentrations in groundwater or soil) is not a
significant exposure pathway.
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On 16 October 2018, ArcelorMittal along with representatives from the U.S. EPA Region 5, performed a
walk-through of the IHLC property. Based on observations and statements made by the U.S. EPA, and in
accordance with the OSWER Technical Guide for Assessing and Mitigating the Vapor Intrusion Pathway
from Subsurface Vapor Sources to Indoor Air (U.S. EPA, June 2015), Section 2.4 (Air Exchange and
Mixing), for the vapor intrusion scenario, considering the significant size, air infiltration, and natural
ventilation of the current property building, any potential effects of vapor intrusion of vapor-forming
chemicals will be mitigated via dilution. Therefore, the vapor intrusion pathway is considered to be
insignificant.

Groundwater flows from the IHLC property into the IHSC. Similarly, as indicated in the El Determination
(Earth Tech, 2005) during Phase | and Phase Il RFI activities in the vicinity of FPA 6, concentrations of
VOCs at the facility perimeter were found to be low or non-detect. In order for vapor intrusion to be a
potential concern for the industrial setting present at/around the IHLC property, VOC concentrations in
groundwater would typically have to be orders of magnitude higher than those detected in FPA 6.
Therefore, the vapor intrusion pathway in off-Site properties is not significant with respect to potential
sources of VOCs at the IHLC property.

2.3.9 Outdoor Air

As indicated in the El Determination (Earth Tech, 2005), the potential for “contaminated” outdoor air at
the IHLC property is primarily dependent upon the presence of significantly contaminated soil or
groundwater in close proximity to the potentially exposed receptors combined with a limited amount of
air exchange in the area. While no direct measurements of the potential presence of volatile
contaminants in outdoor air have been conducted during the RFI, groundwater data and soil data that
have been collected provide an indirect measure of the location and magnitude of potential outdoor air
exposures. In order for elevated concentrations of VOCs to be present in outdoor air at levels exceeding
risk-based human health criteria in the industrial setting present at/around the IHLC property, their
respective concentrations in groundwater and soil would typically have to be orders of magnitude
higher than those detected on-Site.

Therefore, based upon the considerations presented above, exposure pathways to Site-related
constituents in outdoor air are insignificant.
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3. Hazard Identification

3.1 DATA SUMMARY INFORMATION

Soil data used to identify COPCs at the Site were provided in the DSR and are summarized below. As
described in the DSR, the data used in this HHRA are sufficient in quality and quantity to perform this
HHRA and to make risk management decisions for the Site. Soil samples were collected at the Site
during an investigation conducted in 2019.

Soil borings were advanced at ten locations with unpaved soil (Figure 4). The borings were advanced to
approximately ten feet below surface grade and split-spoon samples were collected. Two soil samples
were collected from each soil boring and were submitted to the project laboratory for analysis. One soil
sample from each soil boring was collected from the surface (zero to two feet), and a second soil sample
was selected based on field observations and headspace screening or was collected from the two-foot
interval immediately above groundwater.

Soil samples, along with field duplicates and matrix spike/matrix spike duplicates, collected for quality
assurance/quality control (QA/QC), were packaged and shipped under proper chain-of-custody
procedures to TestAmerica Laboratories, Inc. (TestAmerica) in North Canton, Ohio. Samples were
analyzed for volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs), total metals,
sulfide, and cyanide in accordance with Project Target Parameters, Appendix IX Analytes.

The analytical data for surface soil (zero to two feet bgs) and total soil (surface and subsurface soil
combined, to a depth of ten feet bgs) were summarized separately to identify the frequency of
detection (number of positively detected results/total number of results), the range of reporting limits
for non-detect values, and the range of detected concentrations. The following procedures were
applied when summarizing the analytical data:

* Only analytes that were positively detected in at least one sample were included in the data
summary.

® Results qualified as estimated (“)” qualified) were used in the risk assessment.

e Data for field duplicate samples were included as individual sample results.

The analytical data summaries for surface and total soil are provided in Tables 2 and 3, respectively.
Section 3.2 provides the methods used to review these data sets to select COPCs.

3.2 CHEMICALS OF POTENTIAL CONCERN

COPCs are chemicals that are retained for further evaluation in the HHRA. A concentration-toxicity
screening is used to reduce the number of chemicals evaluated in the risk assessment to only those that
would potentially pose more than a de minimis health risk (U.S. EPA, 1989). The procedure used to
select COPCs for the HHRA is summarized as follows, and is consistent with U.S. EPA methodology (U.S.
EPA, 1989; 2019). The COPC selection is documented on Tables 2 and 3:

1. If the maximum detected concentration is below risk-based screening levels (i.e., Regional
Screening Levels (RSLs), U.S. EPA, 2019b), the detected chemical may be eliminated as a
COPC.
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2. If the maximum detected concentration exceeds the risk-based screening level, or if no
screening level exists, the analyte is selected as a COPC.
3. If the detected chemical is considered an essential nutrient, it may be excluded as a COPC.

Further details on the COPC selection methodology are provided below. A summary of the COPC
selection results is provided in Section 3.2.3.

3.2.1 Risk-Based Screening

The maximum detected concentration of each chemical is compared to the appropriate human health
risk-based screening value. These screening values represent concentrations at or below which there is
no potential health concern. For the surface and subsurface soil data sets, screening was conducted
using the U.S. EPA RSLs for industrial soil (U.S. EPA, 2019b). The industrial soil RSLs are based on upper-
bound exposure assumptions for direct contact with soil (incidental ingestion and dermal contact), dust
inhalation, and ambient vapor inhalation, and therefore are protective screening criteria.

RSLs used for screening are based on a target cancer risk of 1E-06 and a target hazard quotient of 0.1.
The exception to this is for lead: due to toxicity characteristics, the RSL value for lead is not reduced by a
factor of 10 because risk associated with lead is not additive with risk for other constituents.

The results of the screening against RSLs (shown on Tables 2 and 3) are as follows:

* For surface soil from zero to two feet bgs, eight constituents were selected as COPCs. Four of
these constituents (methyl cyclohexane, carbazole, dimethyl phthalate, and sulfide) were
retained as COPCs because RSLs have not been published for them.

* For total soil (zero to ten feet bgs), eight constituents were selected as COPCs. Four of these
constituents (methyl cyclohexane, carbazole, dimethyl phthalate, and sulfide) were retained as
COPCs because RSLs have not been published for them.

3.2.2 Essential Nutrients

Metals detected in soil which are considered essential human nutrients were eliminated as COPCs, in
accordance with U.S. EPA Risk Assessment Guidance (RAGS Part A, 1989). These metals include:

* Magnesium
*  Sodium

These essential nutrients are not further evaluated as COPCs in this human health risk assessment. Iron
is also considered to be an essential nutrient; however, U.S. EPA has published toxicity values and an RSL
for iron and therefore it was evaluated using the risk-based screening process (Section 3.2.1).

3.2.3 Summary of Screening

COPCs selected for surface and subsurface soil are indicated in Tables 2 and 3 and listed below.

COPCs Surface Soil Total Soil
(0 to 2 ft bgs) (0 to 10 ft bgs)
VOCs
Methyl cyclohexane X X
11
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COPCs Surface Soil Total Soil

(0 to 2 ft bgs) (0 to 10 ft bgs)
SVOCs
Carbazole X X
Dimethyl phthalate X X
Inorganics
Sulfide X X
Arsenic X X
Iron X X
Manganese X X
Thallium X X
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4, Exposure Assessment

This risk assessment is being conducted to evaluate potential future conditions, in advance of potential
sale and redevelopment of the Property. Therefore, the evaluation is focused on future, rather than
current, use. The CSM (Section 2) identified the populations of humans that may potentially use or
access the Site under proposed future land use conditions and the potentially complete exposure
pathways. This exposure assessment focuses on describing the methods that are used to quantify
exposures through each of the potentially complete exposure pathways identified in the CSM.
Exposures are quantified by developing receptor exposure scenarios, identifying exposure point
concentrations, and then calculating chemical intakes.

These components are described in the sections below.
4.1 POTENTIAL EXPOSURE PATHWAYS
There are three exposure routes by which humans can be exposed to COPCs in soil: ingestion, dermal

contact, and inhalation of fugitive dust and vapor that may be released from soil. Complete exposure
pathways for future receptors at the Property, as defined in Section 2, are as follows:

Industrial Worker Surface Soil (0 - 2 ft. bgs) - Dermal Contact
- Incidental ingestion
Surface Soil (0 — 2 ft bgs) - Particulate (dust) inhalation
Total Soil (0 — 10 ft bgs) - Ambient vapor inhalation

Construction Worker

- Dermal Contact

Groundwater - Incidental ingestion

Incomplete or insignificant exposure pathways at the Site, which are not further evaluated in this risk
assessment, include the following:

* Potable or non-potable uses of groundwater. Extraction and use of groundwater for any
purposes is prohibited, in accordance with the Institutional Controls.

e Direct contact with constituents in groundwater that may migrate to surface water.
Constituents in groundwater are below risk-based screening levels protective for recreational
and angling exposures to surface water, as well as aquatic life exposures to surface water.

® Vapor intrusion to indoor air from soil or groundwater. Considering the significant size, air
infiltration, and natural ventilation of the current property building, any potential effects of
vapor intrusion of vapor-forming chemicals will be mitigated via dilution.

4.2 REASONABLE MAXIMUM EXPOSURE SCENARIOS

Exposure scenarios are used to quantitatively describe the COPC exposures that could theoretically
occur for each land use and exposure pathway evaluated. The exposure scenarios are used in
conjunction with exposure point concentration (EPCs; section 4.3) to derive quantitative estimates of
COPC intake or exposure. For each receptor population, the RME was quantified. The RME is defined by
the U.S. EPA as the highest exposure that is reasonably expected to occur at a Site (U.S. EPA, 1989). It
should be noted that the intent of the RME is to provide a conservative estimate of exposure, which is
well above the average exposure but still within the range of plausible exposures. The RME is
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determined using upper bound estimates (i.e., 90" to 95" percentile values) for key exposure
parameters.

As such, a single exposure scenario is often selected to provide a conservative evaluation for the range
of possible receptors and populations that could be exposed at the Site under a given land use. When
evaluating industrial land use, an industrial workers scenario that is modeled to be protective for the
adults who work at the Site full time is protective for all other receptor populations who may access the
Site (such as visitors, contractors, landscaper workers) and, therefore, it unnecessary to also evaluate
those other, less-exposed, receptor populations. For this reason, two exposure scenarios are evaluated
in this HHRA to conservatively capture the range of potential exposures that could hypothetically occur
under the re-developed land use.

The two exposure scenarios evaluated in this risk assessment are as follows:

* Industrial Worker: This scenario models high frequency, ‘outdoor’ exposure to soil over a long
period of time. Standard U.S. EPA default exposure factors for a commercial worker scenario
are used, which assume that an adult is exposed to soil via incidental ingestion, dermal
absorption, and dust and vapor inhalation under the following conditions (U.S. EPA, 2014):

— Exposures occurring 8 hours per day, 250 days per year, for 25 years

— Incidental soil ingestion rate of 100 mg/day

— Dermal contact with soil over a surface area of 3,527 cm? and an adherence factor of
0.12 mg/cm?.

* Construction Worker: This scenario models adult workers who are assumed to be engaged in
short-term, high frequency, high intensity exposure to soil during soil handling/earth work
activities. The scenario assumes that an adult is exposed to soil via incidental ingestion, dermal
absorption, and dust and vapor inhalation, as well as groundwater by incidental ingestion and
dermal absorption, and is used to evaluate whether there could be health risks of concern for
construction workers engaged in re-development work. The scenario is protective for workers
who may be involved in shorter term intrusive utility or excavation work after re-development.
Although exposure pathways may be complete for both surface soil and subsurface soil, the
exposure scenario evaluates potential exposures to total soil (soil zero to ten feet bgs) because
the scenario is intended to reflect exposures associated with soil excavation activities, which are
assumed to involve soil within the top ten feet of ground surface. Exposure parameters used to
evaluate construction worker exposure to soil are U.S. EPA default values (U.S. EPA, 2002a;
2019) and are as follows:

— Exposures occurring 8 hours per day, 5 days per week, for 50 weeks

— Incidental soil ingestion rate of 330 mg/day

— Dermal contact with soil over a surface area of 3,527 cm? and an adherence factor of 0.3
mg/ cm?.

Since U.S. EPA does not publish default exposure factors for evaluating construction worker
exposures to groundwater, exposure parameters were selected using professional judgement,
as follows:

— Exposures occurring 8 hours per day, 5 days per week, for 25 weeks, under the
assumption that contact with groundwater would occur on no more than one-half the
work-days;

— Incidental groundwater ingestion rate of 0.01 liters per day, based on the value used to
derive the Tier 1B groundwater direct contact values (AECOM, 2009); and
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— Dermal contact with soil over a surface area of 3,527 cm?, based on the dermal surface
area value used for soil.

4.3 EXPOSURE POINT CONCENTRATIONS

The U.S. EPA defines the EPC as the representative chemical concentration a receptor may contact at an
exposure point over the exposure period (U.S. EPA, 1989). The typical concept of human exposure
within a defined exposure point is that an individual contact the contaminated medium on a periodic
and random basis. Because of the repeated nature of such contact, the human exposure does not
generally occur at a fixed point but rather at a variety of points with equal likelihood. Thus, the EPCs
should be the arithmetic averages of the COPC concentrations. However, to account for uncertainty in
estimating the arithmetic mean concentration, the U.S. EPA recommends that an upper confidence limit
(UCL) be used to represent the EPC.

In accordance with U.S. EPA guidance, UCL95 values were calculated using U.S. EPA ProUCL Statistical
Software for Environmental Applications version 5.0.02 (U.S. EPA, 2016b). The ProUCL software
performs a goodness-of-fit test that accounts for data sets without any non-detect observations, as well
as data sets with non-detect observations. The software then determines the distribution of the data
set for which the EPC is being derived (e.g., normal, lognormal, gamma, or non-parametric), and then
calculates a conservative and stable 95% UCL value in accordance with the framework described in
“Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites” (U.S.
EPA, 2002b). The software includes numerous algorithms for calculating 95% UCL values and provides a
recommended UCL value based on the algorithm that is most applicable to the number of data points
and statistical distribution of the data set. When ProUCL recommended more than one UCL for use, the
highest of the recommended values was conservatively selected as the representative 95% UCL. ProUCL
does not calculate 95% UCL values when a constituent is detected fewer than two times in an exposure
point data set. ProUCL calculations are provided in Appendix C.

In accordance with U.S. EPA guidance, the exposure point concentration to evaluate Reasonable
Maximum Exposure (RME) was selected as the lower of the calculated 95% UCL, or the maximum
detected concentration. EPCs for surface soil and total soil are provided in Tables 2 and 3.

For groundwater, the maximum detected concentration from the most recent sampling round is used as
the EPC.

EPCs that are used to evaluate inhalation exposures to dust and vapor from soil must be modeled from
source media (i.e., soil) concentrations. The basis of modeled EPCs used in the HHRA is described
below; modeling documentation is provided in Appendix D.

* Soil = Vapors in Ambient Air: There is only one constituent retained as a COPC that U.S. EPA
considers to be volatile (methyl cyclohexane). The Jury model, as used to derive the U.S. EPA
RSLs (U.S. EPA, 2019b), is used to estimate ambient air concentrations that may exist above soil
that contains VOCs. A site-specific Q/C parameter value that is based on a nine-acre site size,
depth of soil contamination of 10 ft bgs, and climatological data for Chicago, IL are used in the
model. The site size of nine acres is based on a conservative estimation that 10% of the
property is unpaved.

® Soil — Dust in Ambient Air: The Jury model, as used to derive the U.S. EPA RSLs (U.S. EPA,
2019b), is used to estimate a particulate emission factor (PEF) that can then be used to derive
dust concentrations in ambient air. A site-specific Q/C parameter value that is based on a nine-
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acre site size and climatological data for Chicago, IL are used in the model. The site size of nine
acres is based on a conservative estimation that 10% of the property is unpaved.

® Soil — Dust in Ambient Air During Construction Activities: To account for increased dust
concentrations that may be present during soil excavation activities due to wind erosion,
excavating and dumping activities, grading, and dozing, the PEF is calculated using dispersion
models presented in U.S. EPA RSL Calculator (U.S. EPA, 2019b) that account for the cumulative
dust loading in air from each of these activities. This PEF is used for the construction worker
scenario and is based on the assumption that a portion of the undeveloped area of the Site (two
acres) gets re-developed in a manner that generates dust through mechanical excavation of soil
to ten feet bgs, bulldozing, and grading. Although construction workers could also be exposed
to fugitive dust from wind erosion of un-vegetated soil, the level of dust associated with that
source is orders of magnitude lower than that associated with excavation activities and was
therefore not included in the PEF.

4.4 CALCULATION OF INTAKE

The intake (i.e., ingestion, dermal absorption, or inhalation) of COPC by a human was quantified
according to standard U.S. EPA calculation algorithms (U.S. EPA, 1989; 2004; 2009). Intakes are
guantified to estimate the potential for non-cancer and carcinogenic health effects.

Chemical-specific input parameters used to calculate intake include the oral absorption factor and the
dermal absorption factor. The oral absorption factor is 1 for all COPCs except arsenic, for which a value
of 0.6 is used (U.S. EPA, 2019b). Dermal absorption factors are provided in U.S. EPA guidance (U.S. EPA,
2004) and include a value of 0.03 for arsenic and 0.1 for other SVOCs (which was applied to carbazole
and dimethyl phthalate). U.S. EPA does not provide dermal absorption factors for VOCs or sulfide, iron,
manganese, and thallium.

Intakes and associated non-cancer and cancer risk estimates were calculated using the U.S. EPA on-line
RSL calculator (USPEA, 2019), using the ‘risk output’ mode. The ‘risk output’ mode uses EPCs with the
receptor scenario exposure parameters to derive quantitative intakes. The intake values are then used
with toxicity values (Section 5) to derive cancer risk and non-cancer hazard index values.
Documentation of the RSL calculator input and output values is provided in Appendix D.
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5. Toxicity Assessment

The objective of the toxicity assessment is to quantify the relationship between the intake, or dose, of
COPCs and the likelihood that adverse health effects may result from exposure to the COPCs. There are
two major types of adverse health effects evaluated in the HHRA: non-carcinogenic, and carcinogenic.
Non-carcinogenic health effects refer to toxicological effects other than cancer which may result from
exposure to a substance, such as toxicity to the liver, skin, or central nervous system. Carcinogenic
health effects refer to the development of cancer which may result from exposure to a substance.
Following U.S. EPA guidance (U.S. EPA, 1989), these two effects (non-carcinogenic and carcinogenic) are
evaluated separately.

* Chronic Non-Carcinogenic Health Effects: U.S. EPA has established chronic non-carcinogenic
health criteria termed reference doses (RfDs) for oral and dermal exposure routes, and
reference concentrations (RfCs) for the inhalation exposure route. The RfD and RfC are each a
daily intake level for the human population, including sensitive subpopulations, that are not
expected to cause adverse health effects over a lifetime of exposure (U.S. EPA, 1989). It should
be noted that RfDs and RfCs are generally very conservative (i.e., health protective) due to the
use of large uncertainty factors.

* Carcinogenic Health Effects: U.S. EPA has established cancer toxicity values termed cancer slope
factors (CSFs) for oral and dermal exposure routes, and unit risks (URs) for the inhalation
exposure route. U.S. EPA uses both an alpha-numeric system and a weight-of-evidence-based
descriptive narrative to describe the carcinogenic potential of an agent. Among the COPCs in
soil at the Site, only arsenic is considered to be potentially carcinogenic to humans. Arsenic is
classified by U.S. EPA as a Class A, human carcinogen.

e Toxicity Values for Dermal Exposure: Route-specific toxicity values are not available for the
dermal pathway and are therefore extrapolated from the oral toxicity values using
gastrointestinal absorption factors.

* Sources of Dose-Response Values: The sources used to identify dose-response values for this
HHRA are consistent with U.S. EPA guidance (U.S. EPA, 2003). Toxicity values and their sources
are provided in Appendix D.
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6. Risk Characterization

The risk characterization provides a quantitative and qualitative discussion of the potential health
hazards posed by the COPCs in environmental media for the receptor scenarios evaluated at the Site.
The characterization of risks and hazards to future industrial workers and construction workers
represent baseline risks under future conditions, with no remedial activities being performed.

6.1 RISK CHARACTERIZATION METHODOLOGY

Cancer risks associated with exposure to each COPC are calculated by multiplying the exposure route
pathway-specific intake (e.g., oral exposure to soil) or exposure concentration (e.g., inhalation of dust)
by its exposure route-specific CSF (e.g., oral CSF) or UR.

Intake (mg/kg/day or ug/m?) x CSF (mg/kg/day)™* or UR (ug/m3)* = ELCR

The calculated value is an ELCR and represents an upper bound of the probability of an individual
developing cancer over a lifetime as the result of exposure to a COPC. This process is repeated for all
exposure pathways for each receptor at each exposure point.

Non-cancer risks associated with exposure to each COPC are calculated by dividing the exposure route
pathway-specific intake (e.g., oral exposure to soil) or exposure concentration (e.g., inhalation of dust)
by its exposure route-specific RfD or RfC.

Intake (mg/kg/day or ug/m3) / RfD (mg/kg/day) or RfC (ug/m?) = HQ

The calculated value is a hazard quotient (HQ). Chemical-specific HQs are then summed among all
exposure pathways for each receptor at each exposure point to produce a hazard index (HI). An Hl less
than 1 indicates that non-carcinogenic toxic effects are unlikely to occur as a result of COPC exposure.
His greater than 1 may be indicative of a possible non-carcinogenic toxic effect. As the Hl increases, so
does the likelihood that adverse effects might be associated with exposure.

Risk calculations are presented in Appendix D.

An Hl that is calculated by summing the HQs for all COPCs, which is termed a Screening Hazard Index,
generally provides an overestimation of potential risk. This is because the critical effects upon which the
RfD and RfC values are derived are not necessarily the same for all COPCs. For example, the critical
effects for manganese are based on adverse effects to the central nervous system while the critical
effect for arsenic is on adverse effects to the skin. Thus, summing arsenic and manganese HQs does not
provide an accurate estimate of total HI for one effect or the other. Rather, it provides an overestimate
of risk.

Consequently, a total HI that is above 1 and is based on exposures to multiple COPCs does not
necessarily indicate that the potential for adverse health effects is unacceptable if the risks for the
COPCs are not additive. Therefore, when Hl values exceed 1, it is appropriate to conduct an additional
evaluation to review the hazard quotient for each COPC individually, taking into consideration the effect
of individual COPCs on target organs. Separate Hl values for specific target organ effects may then be
calculated and evaluated against the EPA goal of an HI of 1.

Results of the risk characterization for each receptor are discussed below.
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6.2 RISK CHARACTERIZATION RESULTS

Total receptor ELCR and HIl were compared to acceptable risk levels established in the National
Contingency Plan (NCP; U.S. EPA, 1990). According to the NCP and U.S. EPA (1991) guidance “Role of
the Baseline Risk Assessment in Superfund Remedy Selection Decisions,” U.S. EPA uses a hazard index of
unity (i.e., 1) and a 10 (one in ten-thousand) to 10 (one in a million) risk range as a “target range”
within which the Agency strives to manage risks.

6.2.1 Future Industrial Worker

Industrial worker exposure to surface soil are associated with the following potential levels of risk:

Industrial Worker Exposure Route ELCR Screening HI
Surface soil (0 to 2 ft bgs) Incidental ingestion 1.4E-06 1.1
Dermal absorption 2.9E-07 0.0018
Dust inhalation 3.2E-09 0.099
Vapor inhalation NC NC
1.6E-06 1.2

The cancer risks are below the NCP risk range of 10 to 10 and the Screening Hl is 1.2. Hl values are
further evaluated by target organ effect in Table 4. As indicated in Table 4, all of the target organ Hl
values are below 1.

6.2.2 Future Re-development Construction Worker

Construction worker exposure to surface and subsurface soil are associated with the following potential
levels of risk:

Re-development Construction Exposure Route ELCR Screening HI
Worker
Total soil (0 to 10 ft bgs) Incidental ingestion 1.4E-07 1.5
Dermal absorption 2.2E-08 0.0036
Dust inhalation 7.5E-10 0.53
Vapor inhalation NC NC
1.6E-07 2.1

The cancer risks are below the NCP risk range of 10 to 10 and the Screening Hl is 2.1. Hl values are
further evaluated by target organ effect in Table 4. As shown in Table 4, all target organ Hl values are
below 1 except for CNS effects, which is an HI of 1.5.

The HI for CNS effects is contributed by manganese, with an incidental soil ingestion HQ of 1.0 and a
particulate inhalation HQ of 0.5. The HQ associated with the inhalation exposure pathway likely over-
states the potential hazard to construction workers associated with exposure to manganese in Site soil
because:
* The RfC for manganese is based epidemiological studies that examined workers exposed to
manganese oxide fumes in a battery manufacturing plant. Potential exposure to manganese in
Site soil is associated with manganese adsorbed to soil particulates. Manganese entrained in
soil particulates would have a lower absorption through lung tissue than manganese oxide
fumes.
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* The RfC for manganese includes a 1000-fold uncertainty factor, indicating that there is an
abundance of protection built into the toxicity value.

* The particulate emissions to which a construction worker is modeled to be exposed to are based
on a hypothetical model which estimates particulate generation through various mechanical soil
excavation activities. Furthermore, it is unlikely that a construction worker would be exposed to
the concentration of soil particulates assumed in the risk assessment continuously for the
duration of the construction project.

Overall, these conditions suggest that an HI of 1.5 for construction worker exposure to manganese in
Site soil is unlikely to be indicative of a significant health risk.

Construction worker exposure to groundwater was evaluated by deriving risk-based concentrations
(Appendix D) and comparing them to groundwater EPCs. Arsenic and benzene were the only two
constituents detected in recent groundwater sampling at concentrations above the Tier 1A screening
levels. However, risk-based screening levels were also developed for tetrachloroethene,
trichloroethene, and iron to provide perspective on groundwater analytical results. Tetrachloroethene
and trichloroethene were previously detected at location IFW-02-00023 (September 1998) at
concentrations above Tier 1A screening levels, but were not detected in recent sampling of the nearby
monitoring well IMW-02-00004S/D. A Tier 1A screening level was not previously identified for iron. As
shown in Table 5, maximum detected groundwater concentrations were below risk-based screening
levels for the construction worker scenario. Therefore, on-site groundwater does not pose significant
risks to a future construction worker.

6.3 RISK ASSESSMENT QUALITATIVE UNCERTAINTY ANALYSIS

This section identifies and discusses uncertainties in the risk assessment. These uncertainties are
identified to place the results in context or perspective. The following types of uncertainties should be
considered in any human-health risk evaluation:

® Uncertainties in the nature and extent of the release of a COPC;

* Uncertainties associated with estimating the frequency, duration, and magnitude of possible
exposure;

* Uncertainties associated with assigning exposure parameters to a heterogeneous population
that includes both men and women and young and old (e.g., body weight and ingestion rates);

® Uncertainties in estimating CSFs and URs and/or non-carcinogenic measures of toxicity (e.g.,
RfDs or RfCs); and

e Uncertainties about possible synergistic or antagonistic chemical interactions of a chemical
mixture.

These generic uncertainties, which are applicable to all risk assessments, are not evaluated in this
uncertainty analysis. Rather, this uncertainty analysis evaluates site-specific uncertainties that could
have a bearing on the interpretation of the risk assessment results. The following presents a
consideration of the HHRA-specific uncertainties.

6.3.1 Hazard Identification
Analytical Detection Limits. Analytical detection limits for arsenic and thallium are greater than

industrial RSLs based on 1E-06/HI=0.1 target risks. However, both of those metals were retained as
COPCs, and analytical detection limits have been included in the derivation of the EPCs. Therefore,
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elevated detection limits for arsenic and thallium do not represent an uncertainty that would have a
bearing on the results of the risk assessment.

6.3.2 Exposure Assessment

Particulate Emissions during Construction Activities. The EPC for inhalation of dust by re-development
construction workers was derived by combining the soil EPCs with a particulate emission factor. The
particulate emission factor was derived using models that predict dust emissions that result from
various mechanical soil excavation and grading activities. There are a number of uncertainties
associated with this modeling that can affect the particulate emission estimates, including the silt
fraction and moisture content of soil, number of times that the Site area is dozed and graded, number of
times soil is dumped, and Site area over which these activities occur. These parameters affect the
emission modeling results as follows:

* Doubling soil moisture content reduces emissions estimates 14%;
* Doubling acreage increases emissions estimates 16%; and
* Doubling the frequency of mechanical activities increases emissions estimates 28%.

While the silt and moisture content of the soil could be measured, the nature of any future site re-
development is not known. Therefore, the area over which mechanical soil disturbance may occur, and
frequency of mechanical disturbance activities, can only be estimated.

More significantly, the model expresses emissions estimates as an average value over the total time
period that construction activities occur. This means that the dust emission is assumed to occur
continuously over the duration of the construction project. In reality, activities that involve mechanical
agitation of soil are episodic in nature. Consequently, potential exposures to dust emissions associated
with mechanical agitation of soil occur episodically, and are therefore representative of acute
exposures, as opposed to the subchronic exposures that are modelled for the construction worker
exposure scenario.

6.3.3 Toxicity Assessment

COPCs Lacking Dose-Response Values. Dose-response values are published in sources approved by U.S.
EPA are not published for methyl cyclohexane, carbazole, and sulfide, and only a subchronic RfD is
published for dimethyl phthalate. Lack of dose-response values can result in underestimation of risks.
However, the potential risks associated with the constituents can be gauged by review of toxicity values
and RSLs for chemicals that are structurally similar.

e Methyl cyclohexane: An RSL is available for cyclohexane. The value (310 mg/kg at an HI of 0.1)
is orders of magnitude higher than the concentration detected in Site soil (0.12 mg/kg),
suggesting that methyl cyclohexane is unlikely to pose a health risk of concern.

® Carbazole: Historically, the Health Effects Assessment Summary Tables (HEAST) provided an oral
CSF for carbazole of 2E-02 per mg/kg/day. If this CSF was applied, the industrial soil RSL would
be approximately 115 mg/kg. The maximum detected concentration of carbazole in Site soil is
0.12 mg/kg. Therefore, carbazole would not pose a health risk of concern.

* Dimethyl phthalate: Using the subchronic RfD that has been published as a provisional peer
reviewed toxicity value (PPRTV), the dimethyl phthalate HQ for the construction worker is 3E-06.
Even if large uncertainty factors were applied to the subchronic RfD to derive a chronic RfD, the
HQ for the industrial worker would be orders of magnitude below 1. Therefore, lack of a chronic
RfD for dimethyl phthalate does not affect the conclusions of the risk assessment.
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e Sulfide: AnRSL is available for sulfur trioxide. The value (600,000 mg/kg at an HI of 0.1) is
orders of magnitude higher than the concentration detected in Site soil (1500 mg/kg),
suggesting that sulfide is unlikely to pose a health risk of concern.

In addition, RfC values are available for arsenic and manganese, but the values published in U.S. EPA
approved sources are chronic values. The re-development construction worker scenario, for which
potential inhalation exposures are more significant than for the industrial worker scenario, is a
subchronic exposure scenario. Application of chronic toxicity values to evaluate subchronic exposure
represents a conservative approach that is likely to overestimate risk.

6.3.4 Risk Characterization

Overall, the risks to a re-development construction worker associated with potential inhalation
exposures to manganese in particulates is over-stated in this HHRA because:

* Dust emissions associated with mechanical agitation of soil would occur episodically over short
periods of time, and therefore represent a series of acute exposures. However, the exposure is
modelled as a subchronic exposure (i.e., occurring continuously, 8 hours per day, 5 days per
week, for 50 weeks).

* The inhalation toxicity value for manganese is a chronic value that is based on health effects
observed in workers who were exposed to manganese oxide fumes, not to manganese
entrained in soil particulates. The exposure regime that forms the basis of the toxicity study is
not consistent with the exposure regime evaluated in this risk assessment, and a chronic toxicity
value is being used to evaluate inhalation exposures that are likely to be acute in nature.

* The inhalation toxicity value was derived by incorporating a 1000-fold uncertainty factor,
indicating that there is an abundance of conservatism in the toxicity value.

Consequently, the inhalation HQ of 0.5 estimated for the re-development construction worker likely
over-states the potential risk associated with dust inhalation exposures to soil at the Site.
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7. Conclusions

This risk assessment was performed in a manner consistent guidance provided in U.S. EPA’s Risk
Assessment Guidance for Superfund (RAGS) document series (U.S. EPA, 1989; 2004; 2009). The risk
assessment incorporates the soil and groundwater verification sampling data collected at the IHLC
during the investigation conducted in 2019. This risk assessment has been performed to determine if,
under future industrial land use conditions, potentially complete exposure pathways are associated with
health risks that meet EPA risk management criteria.

The risk assessment provided documentation that the only potentially complete exposure pathways to
Site-related constituents are associated with:

e Future industrial worker, potentially exposed to surface soil (zero to two feet bgs) via incidental
ingestion, dermal absorption, and dust and vapor inhalation.

* Future re-development construction worker, potentially exposed to total soil (zero to ten feet
bgs) via incidental ingestion, dermal absorption, and dust and vapor inhalation, and to
groundwater via incidental ingestion and dermal absorption.

Incomplete or insignificant exposure pathways at the Site, which were not further evaluated in this risk
assessment, include:

* Potable or non-potable uses of groundwater. Extraction and use of groundwater for any
purposes is prohibited, in accordance with the Institutional Controls.

¢ Direct contact with constituents in groundwater that may migrate to surface water.
Constituents in groundwater are below risk-based screening levels protective for recreational
and angling exposures to surface water, as well as aquatic life exposures to surface water.

* Vapor intrusion to indoor air from soil or groundwater. Considering the significant size, air
infiltration, and natural ventilation of the current property building, any potential effects of
vapor intrusion of vapor-forming chemicals will be mitigated via dilution.

Furthermore, the risk assessment documented that there are no potentially complete exposure
pathways to off-Site receptors, including industrial workers and construction/utility workers at
neighboring properties, and aquatic life in adjacent surface water bodies.

Based on the estimated hazards and risks, future use of the Site for industrial development is associated
with health risks that meet the U.S. EPA acceptable risk goals as follows:

* Industrial Worker: incidental ingestion, dermal absorption, and dust and vapor inhalation
exposure to surface soil (zero to two feet bgs). Incremental lifetime cancer risks are within the
NCP range of 10° to 10, and hazard index values are below 1.

* Re-development Construction Worker: incidental ingestion, dermal absorption, and dust and
vapor inhalation exposure to soil (zero to ten feet bgs). Incremental lifetime cancer risks are
below 10, and the hazard index value is 1.5.

* Re-development Construction Worker: incidental ingestion and dermal absorption exposure to
groundwater: Maximum detected groundwater concentrations are below risk-based screening
levels.
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The hazard index of 1.5 for the re-development construction worker is associated with manganese, for
which an HQ of 1 for incidental ingestion and an HQ of 0.5 for dust inhalation were calculated. The HQ
associated with dust inhalation represents a very conservative estimate of inhalation hazard because
the chronic inhalation toxicity value for manganese is a chronic value, but it is being used to evaluate
dust inhalation exposures to construction workers that are episodic, and therefore acute in nature.
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TABLE 1

SUMMARY OF EXPOSURE PATHWAYS
ARCELORMITTAL - INDIANA HARBOR LONG CARBON

EAST CHICAGO, INDIANA
FILE NO. 129719

Exposure Medium [a]

On-Site Surface Soil

On-Site Subsurface Soil

OnSite Groundwater [b]

Surface Water (via migraiton of
groundwater to surface water)

[b]

Pathway
Potentially
Receptor Exposure Pathway Complete? [Rationale
Industrial Worker Incidental ingestion, dermal absorption, |Yes Under future use conditions as commercial/industrial property, workers may contact constituents in surface soil during
dust and vapor inhalation routine work.
Re-development Construction Worker |Incidental ingestion, dermal absorption, |Yes Under future use conditions, re-development construction workers may contact surface soil during subsurface excavation
dust and vapor inhalation activities.
Terrestrial birds and mammals Incidental ingestion, food chain uptake No The facility is industrial and does not provide any terrestrial habitat.
Industrial Worker Incidental ingestion, dermal absorption, No Under future use conditions, commercial/industrial workers would not be engaged in subsurface excavation activities, and
dust and vapor inhalation will therefore not contact subsurface soil.
Re-development Construction Worker |Incidental ingestion, dermal absorption, |Yes Under future use conditions, re-development construction workers may contact subsurface soil during subsurface
dust and vapor inhalation excavation activities.
Terrestrial birds and mammals Incidental ingestion, food chain uptake No The facility is industrial and does not provide any terrestrial habitat.
Industrial Worker Ingestion, dermal absorption No Under future conditions, use of groundwater for potable and non-potable purposes is prohibited by institutional controls
Re-development Construction Worker [Ingestion, Dermal absorption Yes Recent groundwater sampling verified previous conditions; however, arsenic and benzene were detected in groundwater
at concentrations above Tier 1A human health screening values.
Recreational Users Incidental ingestion and dermal contact No There are no on-site surface waterss at the IHLC property. Recent groundwater sampling verified previous conditions;

with groundwater that migrates to surface
water

constituents were not detected in groundwater at concentrations above Tier 1A and/or 1B human health and ecological
screening values.

Agquatic Life Direct exposure to groundwater that No
migrates to surface water
Sediment Recreational Users Incidental ingestion and dermal contact No There are no on-site surface waters and thus, no associated on-site sediments at the IHLC property. The U.S. EPA and
with groundwater that migrates to surface ArcelorMittal have agreed that relative to RCRA Corrective Action at the IHE facility, assessment of the IHSC and Indiana
water Harbor sediments is not relevant because sheet pile revetments are in place and are maintained by ArcelorMittal to
Aquatic Life Direct exposure to groundwater that No prevent future impacts to the IHSC from the IHE facility.
migrates to surface water
Indoor Air Industrial Worker Inhalation No Considering the significant size, air infiltration, and natural ventilation of the current property building, any potential
effects of vapor intrusion of vapor-forming chemicals will be mitigated via dilution. Therefore, the vapor intrusion
pathway is considered to be insignificant.
Outdoor Air Industrial Worker Inhalation No VOCs have not been detected in groundwater or soil at concentrations that would cause them to be a source of emissions
to outdoor air.
Notes:

[a] Exposure pathways are not complete for off-site soil or groundwater as discussed in Section 3 of the report; therefore those media are not presented in this table.

[b] Tier 1A, Tier 1B, and ecological screening values were presented in the Data Summary Report (Haley & Aldrich, May 2019) and are provided in Appendix A.

Tier 1A screening values for the construction worker were based on IDEM Industrial Use Closure Levels for groundwater, which are protective for use groundwater as a drinking water at insubstantial facilities.

Tier 1A screening levels for recreational users were based on IDEM Ambient Surface Water Quality Criteria for non-drinking water use or the National Recommended Water Quality Criteria,

both of which are protective for swimming and ingestion of fish.

Tier 1B screening criteria were the Tier 1A screening criteria multiplied by a dilution-attenuation factor of 10 to account for dispersion of constituents when groundwater migrates to surface water.
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TABLE 2

SUMMARY OF SURFACE SOIL DATA (0-2 FT BGS), SELECTION OF COPCs AND EPCs
ARCELORMITTAL - INDIANA HARBOR LONG CARBON

EAST CHICAGO, INDIANA
FILE NO. 129719

95% UCL
Frequency of | Range of Reporting Limits Range of Detected May 2019 Industrial Soil RSL 9% ucL Statistic Epc
Parameter Detection for Non-Detects Concentrations (HI'=0.1, ELCR = 1e-06) Selected as a COPC?

Volatile Organic Compounds (ug/kg)
1,1,1-Trichloroethane 1/ 11 250 - 360 65 65 3600000 ns No BSL na
Benzene 2 /11 250 - 360 8.4 15 5100 c** No BSL na
Ethylbenzene 2/ 11 250 - 360 18 19 25000 c* No BSL na
Methyl acetate 3/ 11 1300 - 1800 530 2100 120000000 nms No BSL na
Methyl cyclohexane 1/ 11 500 - 720 80 80 Yes NSL NC 80
Naphthalene 2/ 11 250 - 360 170 190 17000 c** No BSL na
Tetrachloroethene 5/ 11 250 - 360 29 190 39000 n No BSL na
Toluene 1/ 11 250 - 360 83 83 4700000 ns No BSL na
Xylene (total) 2 /11 500 - 720 26 85 250000 n No BSL na
Semi-Volatile Organic Compounds (ug/kg)
2-Methylnaphthalene 1/ 11 8.5 150 300000 n No BSL na
Acenaphthene 10 / 11 16 - 16 13 95 4500000 n No BSL na
Acenaphthylene 9/ 11 80 - 81 4.5 220 2300000 n No BSL na
Acetophenone 2 /11 110 - 540 22 54 12000000 ns No BSL na
Anthracene 1/ 11 14 360 23000000 n No BSL na
Benzaldehyde 2 /11 110 - 540 63 69 820000 c* No BSL na
Benzo(a)anthracene 1/ 11 62 1100 21000 ¢ No BSL na
Benzo(a)pyrene 1/ 11 58 1400 2100 c* No BSL na
Benzo(b)fluoranthene 1/ 11 120 1900 21000 ¢ No BSL na
Benzo(g,h,i)perylene 1/ 11 67 1400 2300000 n No BSL na
Benzo(k)fluoranthene 10 / 11 81 - 81 29 680 210000 c No BSL na
Biphenyl 1/ 11 54 - 270 27 27 20000 n No BSL na
bis(2-Ethylhexyl)phthalate 6 / 11 150 - 380 56 400 160000 c* No BSL na
Carbazole 6 / 11 54 - 270 35 120 Yes NSL 103 95% KM (t) UCL 103
Chrysene 1/ 11 88 1400 2100000 c No BSL na
Dibenz(a,h)anthracene 8/ 11 16 - 81 33 370 2100 ¢ No BSL na
Dibenzofuran 9/ 11 54 - 270 36 120 100000 n No BSL na
Dimethyl phthalate 1/ 11 75 - 380 70 70 Yes NSL NC 70
Fluoranthene 1/ 11 130 4300 3000000 n No BSL na
Fluorene 9/ 11 16 - 42 15 76 3000000 n No BSL na
Indeno(1,2,3-cd)pyrene 1/ 11 44 1200 21000 ¢ No BSL na
Naphthalene 1/ 11 13 200 17000 c** No BSL na
Phenanthrene 1/ 11 71 1000 2300000 n No BSL na
Phenol 1/ 11 54 - 270 23 23 25000000 n No BSL na
Pyrene 1/ 11 150 3400 2300000 n No BSL na
Other (mg/kg)
Sulfide 11 / 11 41 1500 Yes NSL 980 95% Adjusted Gamma UCL 980

HALEY & ALDRICH, INC.
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TABLE 2

SUMMARY OF SURFACE SOIL DATA (0-2 FT BGS), SELECTION OF COPCs AND EPCs
ARCELORMITTAL - INDIANA HARBOR LONG CARBON

EAST CHICAGO, INDIANA
FILE NO. 129719

95% UCL
Frequency of | Range of Reporting Limits Range of Detected May 2019 Industrial Soil RSL 9% ucL Statistic Epc
Parameter Detection for Non-Detects Concentrations (HI'=0.1, ELCR = 1e-06) Selected as a COPC?

Inorganic Compounds (mg/kg)
Antimony 5/ 11 09 - 17 039 - 26 47 n No BSL na
Arsenic 5/ 11 45 - 22 0.7 - 56 3 c*R Yes ASL 4.94 95% KM (t) UCL 4.94
Barium 1/ 11 32 - 300 22000 n No BSL na
Beryllium 1 / 11 0.28 - 6.6 230 n No BSL na
Cadmium 10 / 11 33 - 33 0.072 - 15 98 n No BSL na
Chromium 1/ 11 22 - 1100 180000 n No BSL na
Cobalt 1/ 11 0.67 - 6.1 35n No EN na
Copper 1/ 11 6.5 - 140 4700 n No BSL na
Cyanide 1/ 11 043 - 23 15n No BSL na
Iron 1/ 11 6100 - 210000 82000 n Yes ASL 94823 95% Student's-t UCL 94823
Lead 1/ 11 6 - 170 800 G No BSL na
Magnesium 1/ 11 16000 - 37000 No EN na
Manganese 1/ 11 540 - 16000 2600 n Yes ASL 11557 95% Adjusted Gamma UCL 11557
Mercury 8/ 11 0.11 - 0.12 0.019 - 0.17 4.6 ns No BSL na
Nickel 1/ 11 36 - 72 2200 n No BSL na
Selenium 3/ 11 16 - 32 14 - 46 580 n No BSL na
Silver 10 / 11 0.53 - 0.53 0.46 - 29 580 n No BSL na
Sodium 1/ 11 150 - 1300 No EN na
Thallium 1/ 11 1 - 22 6.7 - 6.7 12n Yes ASL NC 6.7
Tin 10 / 11 9.2 - 9.2 44 - 15 70000 n No BSL na
Vanadium 1/ 11 17 - 540 580 n No BSL na
Zinc 1/ 11 23 - 340 35000 n No BSL na

Abbreviations

ASL = above screening level

BSL = below screening level

COPC = compound of potential concern
ELCR = Excess Lifetime Cancer Risk
EN = essential nutrient

EPC = exposure point concentration
HI = Hazard index

mg/kg = milligram per kilogram

na = not applicable

NA = not available

NSL = no screening level available
RSL = Regional Screening Level

UCL = Upper Confidence Limit
ug/kg = microgram per kilogram

HALEY & ALDRICH, INC.

RSLs: Regional Screening Levels are the Industrial Soil values, based on a cancer risk of 1E-06 and a hazard index of 0.1,
and were obtained from United States Environmental Protection Agency Regions 3, 6, and 9, Regional Screening Table,
http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm, updated May 2019.

c = cancer; * = where: n SL < 100X c SL; ** = where n SL < 10X ¢ SL; n = noncancer
s = Concentration may exceed chemical saturation limit (See RSL User Guide)
L = see RSL user guide on lead ; R = RBA applied (See User Guide for Arsenic notice)

Pyrene RSL used as a surrogate for Acenaphthylene, Benzo(ghi)perylene, and Phenanthrene.

Trivalent chromium RSL used as a surrogate for Chromium, Total.

The RSL value for lead is not reduced by a factor of 10 because lead risk is not additive with other COPCs.

COPCs: A compound was selected as a COPC if the maximum detected level exceeded the Industrial RSL
or if no screening level was available. Analytical data are provided in Appendix B.

EPCs: EPCs are the lower value of either the calculated 95% Upper Confidence Limit (95%UCL), or the maximum detected

concentrations of COPCs. 95%UCLs are calculated using 2016 EPA ProUCL software, version 5.1.002. See Appendix C.
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TABLE 3

SUMMARY OF TOTAL SOIL DATA (0-10 FT BGS), SELECTION OF COPCs AND EPCs
ARCELORMITTAL - INDIANA HARBOR LONG CARBON

EAST CHICAGO, INDIANA
FILE NO. 129719

95% UCL
Frequency of | Range of Reporting Limits Range of Detected May 2019 Industrial Soil RSL 9% uet Statistic Epc
Parameter Detection for Non-Detects Concentrations (HI=0.1, ELCR = 1e-06) Selected as a COPC?

Volatile Organic Compounds (ug/kg)
1,1,1-Trichloroethane 1/ 22 250 - 360 65 - 65 3600000 ns No BSL na
Benzene 2/ 22 250 - 360 84 - 15 5100 c** No BSL na
Ethylbenzene 3/ 22 250 - 360 18 - 26 25000 c* No BSL na
Methyl acetate 3/ 22 1200 - 1800 530 - 2100 120000000 nms No BSL na
Methyl cyclohexane 2/ 22 500 - 720 80 - 120 Yes NSL 134 95% KM (t) UCL 120
Naphthalene 2/ 22 250 - 360 170 - 190 17000 c** No BSL na
Tetrachloroethene 5/ 22 250 - 360 29 - 190 39000 n No BSL na
Toluene 2/ 22 250 - 360 83 - 110 4700000 ns No BSL na
Xylene (total) 3/ 22 500 - 720 26 - 180 250000 n No BSL na
Semi-Volatile Organic Compounds (ug/kg)
2-Methylnaphthalene 18 / 22 17 - 18 8.5 - 150 300000 n No BSL na
Acenaphthene 13 / 22 16 - 18 13 - 95 4500000 n No BSL na
Acenaphthylene 10 / 22 16 - 81 45 - 220 2300000 n No BSL na
Acetophenone 3/ 22 110 - 540 16 - 54 12000000 ns No BSL na
Anthracene 19 / 22 17 - 18 46 - 360 23000000 n No BSL na
Benzaldehyde 2/ 22 110 - 540 63 - 69 820000 c* No BSL na
Benzo(a)anthracene 20 / 22 16 - 17 13 - 1100 21000 ¢ No BSL na
Benzo(a)pyrene 21 / 22 17 - 17 15 - 1400 2100 c* No BSL na
Benzo(b)fluoranthene 21 / 22 17 - 17 15 - 1900 21000 ¢ No BSL na
Benzo(g,h,i)perylene 21 / 22 17 - 17 12 - 1400 2300000 n No BSL na
Benzo(k)fluoranthene 17 / 22 16 - 81 9.9 - 680 210000 c No BSL na
Biphenyl 1/ 22 53 - 270 27 - 27 20000 n No BSL na
bis(2-Ethylhexyl)phthalate 7/ 22 75 - 380 56 - 400 160000 c* No BSL na
Carbazole 10 / 22 53 - 270 25 - 120 Yes NSL 67.2 95% KM (t) UCL 67.2
Chrysene 20 / 22 16 - 17 13 - 1400 2100000 c No BSL na
Dibenz(a,h)anthracene 14 / 22 16 - 81 13 - 370 2100 c No BSL na
Dibenzofuran 13 / 22 53 - 270 20 - 120 100000 n No BSL na
Dimethyl phthalate 1/ 22 75 - 380 70 - 70 Yes NSL NC 70
Fluoranthene 22/ 22 6.9 - 4300 3000000 n No BSL na
Fluorene 13 / 22 16 - 42 49 - 78 3000000 n No BSL na
Indeno(1,2,3-cd)pyrene 19 / 22 16 - 17 13 - 1200 21000 ¢ No BSL na
Naphthalene 18 / 22 17 - 18 10 - 200 17000 c** No BSL na
Phenanthrene 20 / 22 17 - 17 15 - 1000 2300000 n No BSL na
Phenol 2/ 22 53 - 270 23 - 45 25000000 n No BSL na
Pyrene 22/ 22 7.1 - 3400 2300000 n No BSL na
Other (mg/kg)
Sulfide 17 /| 22 32 - 36 19 - 1500 Yes NSL 622 95% KM (Chebyshev) UCL 622

HALEY & ALDRICH, INC.
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TABLE 3

SUMMARY OF TOTAL SOIL DATA (0-10 FT BGS), SELECTION OF COPCs AND EPCs
ARCELORMITTAL - INDIANA HARBOR LONG CARBON

EAST CHICAGO, INDIANA
FILE NO. 129719

95% UCL
Frequency of | Range of Reporting Limits Range of Detected May 2019 Industrial Soil RSL 9% uet Statistic Epc
Parameter Detection for Non-Detects Concentrations (HI=0.1, ELCR = 1e-06) Selected as a COPC?

Inorganic Compounds (mg/kg)
Antimony 8/ 22 0.84 - 17 039 - 26 47 n No BSL na
Arsenic 16 / 22 45 - 22 0.7 - 59 3 c*R Yes ASL 3.81 95% KM (t) UCL 3.81
Barium 22/ 22 2.6 - 300 22000 n No BSL na
Beryllium 17 / 22 0.49 - 0.56 0.047 - 6.6 230 n No BSL na
Cadmium 20 / 22 0.22 - 33 0.057 - 15 98 n No BSL na
Chromium 22/ 22 4.1 - 1100 180000 n No BSL na
Cobalt 22/ 22 0.67 - 6.1 35n No BSL na
Copper 22/ 22 13 - 140 4700 n No BSL na
Cyanide 12 / 22 05 - 0.6 022 - 23 15 n No BSL na
Iron 22 / 22 3500 - 210000 82000 n Yes ASL 82856 95% Chebyshev (Mean, Sd) UCL | 82856
Lead 22/ 22 21 - 170 800 G No BSL na
Magnesium 22/ 22 590 - 37000 No EN na
Manganese 22 / 22 120 - 16000 2600 n Yes ASL 7942 95% Chebyshev (Mean, Sd) UCL 7942
Mercury 9/ 22 0.11 - 0.13 0.019 - 0.17 4.6 ns No BSL na
Nickel 22/ 22 23 - 72 2200 n No BSL na
Selenium 7/ 22 13 - 32 05 - 46 580 n No BSL na
Silver 20 / 22 0.44 - 0.53 0.13 - 29 580 n No BSL na
Sodium 21 / 22 470 - 470 73 - 1300 No EN na
Thallium 2/ 22 0.84 - 22 48 - 6.7 12n Yes ASL 2.36 95% KM (t) UCL 2.36
Tin 15 / 22 86 - 11 3 -15 70000 n No BSL na
Vanadium 22/ 22 7.8 - 540 580 n No BSL na
Zinc 22/ 22 11 - 340 35000 n No BSL na

Abbreviations
ASL = above screening level
BSL = below screening level

COPC = compound of potential concern
ELCR = Excess Lifetime Cancer Risk

EN = essential nutrient

EPC = exposure point concentration

HI = Hazard index

mg/kg = milligram per kilogram
na = not applicable

NA = not available

NSL = no screening level available

RSL = Regional Screening Level
UCL = Upper Confidence Limit
ug/kg = microgram per kilogram

HALEY & ALDRICH, INC.

RSLs: Regional Screening Levels are the Industrial Soil values, based on a cancer risk of 1E-06 and a hazard index of 0.1,
and were obtained from United States Environmental Protection Agency Regions 3, 6, and 9, Regional Screening Table,
http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm, updated May 2019.

¢ = cancer; * = where: n SL < 100X ¢ SL; ** = where n SL < 10X ¢ SL; n = noncancer
s = Concentration may exceed chemical saturation limit (See RSL User Guide)
L = see RSL user guide on lead ; R = RBA applied (See User Guide for Arsenic notice)

Pyrene RSL used as a surrogate for Acenaphthylene, Benzo(ghi)perylene, and Phenanthrene.

Trivalent chromium RSL used as a surrogate for Chromium, Total.

The RSL value for lead is not reduced by a factor of 10 because lead risk is not additive with other COPCs.

COPCs: A compound was selected as a COPC if the maximum detected level exceeded the Industrial RSL
or if no screening level was available. Analytical data are provided in Appendix B.

EPCs: EPCs are the lower value of either the calculated 95% Upper Confidence Limit (95%UCL), or the maximum detected
concentrations of COPCs. 95%UCLs are calculated using 2016 EPA ProUCL software, version 5.1.002. See Appendix C.
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TABLE 4

CALCULATION OF HAZARD INDEX VALUES BY TARGET ORGAN EFFECT
ARCELORMITTAL - INDIANA HARBOR LONG CARBON

EAST CHICAGO, INDIANA

FILE NO. 129719

RfD/RfC Industrial Worker Construction
COPC RfD/RfC UF Critical Effect Target Organ source HQ Worker HQ
Manganese 3 (RfD); 1000 (RfC) CNS Effects Nervous system IRIS 0.5 15
HI - Nervous system 0.5 1.5
. 3 (chronic RfD); 10
Arsenic . . . . .
(subchronic RfD) Keratosis and hyperpigmentation [Skin IRIS 0.01 0.03
. 3000 (chronic RfD); 1000
Thallium . . .
(subchronic RfD) Histopathology Skin PPRTV 0.6 0.2
HI - Skin 0.6 0.2
Iron 1.5 (chronic RfD) Gastrointestinal effects Gl system PPRTV 0.1 0.4
HI - Gl system 0.1 0.4
Increased absolute and relative
Dimethylphthalate 3000 (subchronic RfD) liver weight Liver PPRTV NC 0.000003
HI - Liver 0.000003

Abbreviations:

COPC = contaminant of potential concern

HQ - hazard quotient

HI - hazard index

NC - not calculated

IRIS - Integrated Risk Information System, United States Environmental Protection Agency (https://www.epa.gov/iris)

PPRTV = Provisional Peer Reviewed Toxicity Values (PPRTVs) derived by the EPA Superfund Health Risk Technical
Support Center (STSC) for the EPA Superfund program

RfD/RfC UF = reference dose/reference concentration uncertainty factor

Notes:
Hazard quotient calculations provided in Appendix D-1 (industrial worker) and D-2 (construction worker).

Haley & Aldrich, Inc.
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TABLE 5

COMPARISON OF GROUNDWATER DATA TO SCREENING LEVELS FOR A CONSTRUCTION WORKER
ARCELORMITTAL - INDIANA HARBOR LONG CARBON

EAST CHICAGO, INDIANA

FILE NO. 129719

Maximum Construction Worker Screening

COoPC Concentration Location (Date) Level
(cancer) (non-cancer)

Arsenic 22 P-02B (1991) 1,010 648
Iron 7,580 IMW-02-00004D (6/2009) NC 1,000,000
Benzene 3,300 IMW-03-00004 (4/2019) 5,810 4,560
Tetrachloroethene 187 IFW-02-00023 (9/98) 68,700 20,600
Trichloroethene 45 IFW-02-00023 (9/98) 8,020 265

Abbreviations:

COPC = contaminant of potential concern

NC = not carcinogenic

Notes:

Construction Worker Screening Levels are provided in Appendix D-3, and are based on a target cancer
risk of 1E-05 and a target hazard quotient of 1.

Haley & Aldrich, Inc.
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Dust and/or
Volatile Emissions

from Soil or
Groundwater
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Vapor Intrusion

from Soil or
Groundwater

»  Groundwater
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Migration to

@ Pathway potentially complete and evaluated in risk assessment.

O Pathway evaluated and found to be incomplete; no further evaluation recommended.

NA Not Applicable — Receptor not assumed to be potentially exposed via this pathway.

» Off-Site Surface

Water

L

Potential Human Health Receptors Potential Human Health Receptors
Potential Potential Indoo.r Outdo?r Construction Indoor Outdo?r Construction Recreational Recreational
Exposure Media Exposure Route Industrial Industrial Worker Industrial Industrial Worker Receptor Fisher
P P Worker Worker Worker Worker P
Incidental NA ° ° NA o o NA NA
Ingestion
Surface Soil » Dermal Contact NA [ ] [ ] NA (@] (@] NA NA
Inhalation of Dust NA ° ° NA o o NA NA
and Vapor
Incidental NA NA ° NA NA o) NA NA
Ingestion
Subsurface Soil » Dermal Contact NA NA [ ] NA NA (@] NA NA
Inhalation of Dust NA NA ° NA NA o NA NA
and Vapor
Outdoor Air > Inhalation NA (@] (@] NA (@] (@] NA NA
Indoor Air > Inhalation (e} NA NA O NA NA NA NA
Incidental NA NA o NA NA o NA NA
Ingestion
Groundwater >
Dermal Contact NA NA (e} NA NA (e} NA NA
Incidental NA NA NA NA NA NA o) o
Off-Site = Ingestion
Surface Water 4
Dermal Contact NA NA NA NA NA NA (@] (@]
Off-Site »  Inhalation NA NA NA NA NA NA NA o
Fish Tissue
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